Abstract: This study was conducted during 2013-14 at Student Farm, Department of Agronomy, Faculty of Crop Production, Sindh Agriculture University, Tandojam. The experiment was laid out in Randomized Complete Block Design (factorial) with three replications having net plot size 3x4m= (12m 2 ). The effect of three sowing dates 25 th October, 10 th November and 25 th November on three hybrid maize varieties Pioneer 1543, Syngenta 4841 and Monsanto DK-6142 was studied. Yield components and grain quality parameters such as plant height, number of cobs per plant, cob length, grains per cob, grain yield, protein, starch and oil content of maize varieties were significantly affected by different sowing dates. It was concluded from the finding of present research work that all quantity and quality traits were promising when the sowing was completed up to 25 th October. Further delay of the sowing had negative effects on the performance of quantity and quality of maize. Hybrid maize variety Pioneer 1543 was promising variety which gave the grain yield more than 8312 kg ha -1 .
INTRODUCTION
Maize (Zea mays L.) is the third most important cereal crop after wheat and rice. It is grown extensively in temperate, tropical and sub-tropical regions of the world. Maize grain is valuable source of protein (10.4%), fat (4.5%), starch (71.8%), vitamins and minerals like calcium, phosphorous and sulfur [1] . It also provides raw materials to starch industry and is used in the preparation of many products. In Pakistan, maize was cultivated on an area of 981 ha with a total production of 3658 tones and an average yield is3805 kg ha -1 , while during the same season its area of cultivation and production in Khyber Pakhtunkhwa was 512 ha with1468 tones and average yield of maize crop was 1751 kg ha -1 during the reported year [2] . Planting date and variety selection, including soil fertility, temperature regimes and irrigation are the major factors affecting maize production [3] . For optimization of yield, planting at the appropriate time is very critical as delay in planting date can lead to a linear decrease in grain yields [4] . They further contended that early planting in the spring is optimum and more efficient than delayed planting as through early planting germination occur when days are longer and the sun shines impact is more by way of an acute angel; whereas delaying planting date results in a decrease in maize grain yields. Farmer's choice on improved varieties is one of the most crucial factors affecting the productivity of a crop [5] . High yielding varieties are of *Address correspondence to this author at the Department of Agronomy, Sindh Agriculture University Tandojam, Pakistan; Tel: 03013598955; E-mail: mahmooda_buriro@yahoo.com primary importance for potential yield positively. Yield can be increased to a greater extent through high yielding varieties and appropriate time of planting, with advanced agronomic practices [6] . Therefore, it was felt necessary; to conduct an experiment for determination the appropriate time of planting of newly introduced maize hybrids and their performance under Tandojam climatic and soil conditions.
MATERIALS AND METHODS
The proposed research study was conducted at Student Farm, Department of Agronomy, Faculty of Crop Production, Sindh Agriculture University Tandojam, Sindh province of Pakistan located at 26.1o N 68.5o E latitude. Soil analysis is given in Table 1 . The average monthly weather data at the study site Tandojam District Hyderabad, Sindh, Pakistan during cropping season is presented in Figure 1 . 
Methodology for Quantitative and Qualitative Traits of Hybrid Maize
Plant height of five randomly selected plants per plot was recorded by using measuring tape from ground to tip of the tassels and total cobs from ten randomly selected plants were counted at the time of maturity. Plant height and cob length at maturity of the maize crop was measured in centimeters with measuring tape and averaged. Grains in the ten cobs were counted after they had been shelled and were divided by the number of cobs. All grains received from each plot were weighed and on the basis of grain yield per plot, grain yield ha -1 was calculated in kilograms.
Nitrogen content of maize grain samples, randomly selected from each sub-plot was determined by using microkjeldhal method (Anonymous, 1995) and then the crude protein content was calculated by using the formula i.e. Crude protein = Nitrogen x 6.25. Whereas grain starch content was determined by using the method given by [7] and oil content was determined by Soxhlet method [8] .
Recommended dose of 120 kg ha -1 nitrogen in the form of urea, 60 kg ha -1 of Phosphorous in the form of single super phosphate and 60 ha -1 of potash as sulphate of potash was applied to the crop. All P, K and half of N was incorporated in the soil during final seed bed preparation, while remaining N was applied in two equal splits at different growth stages as per crop requirements.
Experimental data was analyzed by using Statistics 8.1 software. To compare treatment means LSD test was applied.
RESULTS AND DISCUSSION
Plant height of various hybrid maize varieties varied significantly due to sowing dates (Figure 2) , where maximum height plant -1 (247.0 cm) was noted in
Monsanto DK-6142 sown on 25th October which confirms the findings of [9] . The early sowing had significant effect on plant stature, where plants with increased height were obtained by sowing maize earlier as compared to late planting. [10] . Not only sowing dates but there is great variation among hybrids and the results suggested that the Monsanto DK-6142 is genetically taller growing variety.
In this study sowing dates significantly affected number of cobs plant -1 of various maize varieties (Figure 3) . The maximum number of cobs plant -1 (1. [12, 13] .
A significant influence of sowing dates was observed on cob length of various maize varieties. Maximum cob length (25.8 cm) was noted in Pioneer 1543 sown on 25th October. However, the lowest cob length (11.5 cm) was observed in Monsanto DK-6142 grown on 25th Nov. It is observed that hybrid maize variety Pioneer 1543 formed genetically maximum cob length than other varieties (Figure 4) . The findings indicate that the optimum sowing date also resulted remarkably improved cob length. This might be due to appropriate time of sowing; as according to findings of [14] delay planting reduces kernel weight, kernel number ofcob1 and cob length.
A significant variation in grains per cob of maize varieties and sowing dates was observed; the hybrid maize variety Pioneer1543 proved to be most superior in bearing number of grain per cob. Moreover, positive effects of sowing date of 25 th October on grains per cob were also witnessed ( Figure 5) . The findings are supported by [15] who reported that delaying planting would lead to a lesser row number and slighter grain number in the rows.
Environmental changes associated with different sowing dates (sunshine & temperature) have a modifying effect on growth and development of maize plants. Each hybrid has an optimum sowing date, and the greater the variation from this optimum (early or late sowing), greater yield the loss [16] . In current studies, it was observed that maize hybrids gave highest grain yields, when planted in the fourth week of October;. Accordingly the sowing was delayed the reduction in crop yield become substantial. In case of maize varieties, the highest grain yield (8312.1 kg ha -1 ) was obtained from Pioneer 1543, which may be due to it's genetically superiority over the rest of varieties (Figure 6 ). For optimization of yield, planting high yielding hybrids at the appropriate time is very critical. Our findings are in agreement with the findings of [4, 15] according to whom the yield can be increased to a greater extent provided high yielding varieties are identified and planted at suitable time.
Protein is an important quality component and source of nutritional feed for human and animal feeding as well as its use in the industries. The protein content affected by sowing dates was very different. Protein content was decreased by late sowing, while it was significantly higher in case of early sowing. The results are in line with the findings of [17] . In this study, Pioneer 1543 had maximum protein content (7.7%) whereas, from variety Monsanto DK-6142 minimum protein 5.5% was obtained (Figure 7) . [18, 19] who reported that significant genetic differences existed among maize hybrids for crude starch content in grains.
Hybrid maize varieties sown on different sowing dates showed significant variation for oil content (Figure 9) . Maximum oil content (4.3%) was observed from Pioneer1543 sown on 25 th October. However, the lowest oil content was determined (3.2%) in variety Monsanto DK-6142 sown on 25 th November. Our findings are in contradiction to the findings of [20] who observed no significant effect of growing season on the oil content of the 12 single-cross maize hybrids studied in their research.
CONCLUSIONS
It was concluded from the findings of present research work that all quantitative/qualitative traits were promising, when the sowing of hybrid maize crop was completed up to 25 th October; delay of the sowing adversely affected yield components which ultimately caused a significant decline in grain yield ha -1 .
Moreover, Pioneer 1543 was proved to be superior to other hybrids in the sense of all quantity and quality contributing factors followed by Syngenta 4841 and Monsanto DK-6142. It is therefore, suggested that hybrid maize Pioneer 1543 and 25 th October may be preferred for sowing to obtain higher grain yields with better quality.
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